A biological role of the carbohydrate moieties of laminin.
The ways in which the carbohydrate moieties of laminin affect its cellular interactions have been examined by two different experimental approaches. In one approach, we used lectins in order to block specific carbohydrates on laminin which previously had been dried onto a plastic surface. We found that wheat germ agglutinin and Griffonia simplicifolia agglutinin I blocked the binding of the neuron-like rat pheochromocytoma cell line PC12. However, when concanavalin A was used cell binding was unaffected but neurite outgrowth was prevented, compared to controls, over a 24-h period. In the second approach we used unglycosylated laminin as a substratum on the plastic surface. We have developed a method for the purification of unglycosylated laminin from tunicamycin treated cultures of a mouse embryonal carcinoma derived cell line, M1536 B3, and have partially characterized the purified material. A mixture of unglycosylated and glycosylated laminin was selectively purified from the M1536 B3 cell lysate by an anti-EHS laminin monoclonal antibody immunoaffinity column. The unglycosylated laminin was separated from glycosylated laminin using G. simplicifolia lectin affinity chromatography. The lectins, wheat germ agglutinin, G. simplicifolia agglutinin I, and concanavalin A, did not bind to any of the subunits of unglycosylated laminin in Western blots. The unglycosylated laminin migrated as a single band in agarose-gel electrophoresis under nonreducing conditions indicating that it is a fully assembled and disulfide bonded molecule. Circular dichroism studies showed no differences between glycosylated and unglycosylated laminin, indicating similar molecular conformations. Western blots using antibodies specific for the A, B1, and B2 chains of laminin showed that unglycosylated laminin contained each of these subunits. We then performed cell binding and spreading or neurite outgrowth assays using unglycosylated laminin. A mouse melanoma cell line, B16 F1, bound to this laminin in the same numbers as to the control glycosylated laminin, but cell spreading was minimal. When this unglycosylated laminin was used as a substrate for PC12 cells neurite outgrowth was impaired; no effect was noted on the number of cells bound, compared to glycosylated laminin. We conclude from these results that once cells become bound to laminin the carbohydrate residues of that glycoprotein must be available to enable the cells to spread or to extend neurite processes.